Differential effects of pancuronium bromide on cardiopulmonary function in the neonatal lamb.
The effect of pancuronium bromide (Panc Br) on resting cardiopulmonary function and cardiopulmonary responses to intravenous injection of acetylcholine (Ach) and histamine (H) was evaluated in neonatal lambs. The animals were mechanically ventilated and managed to maintain physiologic gas exchange and acid-base conditions. A proximal segment of the cervical trachea was bypassed; the developed pressure response of this segment (P cervical trach) was used as a direct indication of airway smooth muscle contraction and bronchoconstriction. Pulmonary resistance (Rp) and functional residual capacity were determined. The change in Rp from resting values was used as a functional indicator of central and peripheral airway bronchoconstriction. Cardiovascular function and responses were evaluated from changes in mean arterial pressure and heart rate. Following Panc Br, there was a significant reduction in Ach-induced P cervical trach (-50 +/- 9.2% SE) and Rp (-46 +/- 2.4% SE). In contrast, Panc Br did not significantly change Ach-induced bradycardia and hypotension, cardiopulmonary responses to H, and resting cardiopulmonary function. The differential effects of Panc Br on cardiopulmonary function appear to be related to regional differences between cardiovascular and airway smooth muscle muscarinic receptors in the neonate. The results of this study elucidate a mechanism which may explain previously reported variability in the effect of Panc Br on neonatal cardiopulmonary function. Furthermore, the Panc Br-related attenuation of airway smooth muscle responses suggests that this form of neuromuscular blockade affects the regulation of airway tone and may influence the susceptibility of the neonate to airway deformation consequent to mechanical ventilation.